The purpose of this paper is to focus attention on the renal pathology complicating malnutrition in infancy.
Methods and Materials
The case histories, laboratory investigations and post-mortem records of all the malnourished infants dying in the Medical Research Council Tropical Metabolism Unit in Jamaica were studied. Out of a total of 37 cases six were rejected because the infants had died before biochemical investigations were made, or because the tissues were poorly preserved on account of the time which had elapsed between death and autopsy or, in one instance, because the kidneys were preserved intact and no histology was available. The remaining 31 infants were between the ages of 6 to 18 months with two exceptions who were 2 months and 4 months. All 31 infants were severely malnourished, and as far as one could judge from the dietetic history as well as the clinical and autopsy findings they were cases of primary malnutrition, i.e. the malnutrition was not secondary to some other disease.
Paraffin sections were prepared from the kidney tissue and stained with haematoxylin and eosin. Frozen sections from blocks of liver and kidney tissue were stained with Sudan IV.
Findings. Histology showed the following lesions (Table 1) (Smith and Waterlow, 1960) . Discussion The close association between malnutrition and infection is well known and is seen in the present study. An unusual feature was chronic renal infection in two infants (Fig. 2) , both aged 8 months, and the presence of scarring which probably represented healed pyelonephritis in a third infant aged 10 months. Muehrcke (1959) reported chronic pyelonephritis as a frequent complication of prolonged potassium deficiency, while Smith and Waterlow (1960) have shown that protein starved children are depleted of potassium. This association of potassium deficiency and pyelonephritis may well be a factor in the high incidence of renal infection noted in the Black (1959) dehydration may be followed by shock and renal ischaemia giving rise to tubular damage.
The presence of subacute glomerulonephritis in one infant was probably another manifestation of infection, in this case streptococcal. This child's blood pressure was 170/120 mm. Hg, and the vessels showed the usual hypertensive changes, but in addition to these many arterioles were occluded or narrowed by sudanophilic material and one could not help but wonder how much this factor may have contributed to the malignant acceleration which was present.
Although minor degrees of nephrocalcinosis were ignored, there was a striking difference in the incidence in my material, 24%, as compared with the 4% reported by Shanks and MacDonald (1959) in a group of Caucasian children. There was also a difference in the localization of the calcium. In the Caucasian series cortical calcification was rare whereas in the Jamaican infants it was restricted to the cortex, except in one case, in which a few calcific deposits were also present in the inner zone of the medulla. Shanks and MacDonald attributed their cases to hypercalcaemia, a condition known to be rare in our malnourished infants (E. E. Ward, 1961, personal communication) . In the experimental animal, Hess and his colleagues (Hess, Macintyre, Alcock and Pearse, 1959) have described calcification of the inner cortex following magnesium deprivation. One infant with nephrocalcinosis had a low serum magnesium, but no estimation was made in the other infants. However, one must beware of FIG. 5.-Fibrosis of renal papillae. (H. and E. x 40.) transposing observations on the experimental animal to human material, particularly in this instance, when all seven infants had electrolyte disturbances with a low alkali reserve in six instances and dehydration in at least five.
A curious lesion encountered in one infant was fibrosis of the tips of the renal papillae (Fig. 5) . Biochemical deficiencies may be concerned. However, the papillae have relatively poor blood supply as compared with the rest of the kidney, since most of the blood reaches this area after it has passed through the glomeruli, and the role of ischaemia cannot be ignored.
Another unusual finding was a significant degree of renal fat embolism (Fig. 6) and, by inference, systemic fat embolism in two infants. In both a sudden deterioration of the condition of the infants was noted, but it would be unwise to attribute this to fat embolism since this sort of termination is not unusual in the malnourished without fat embolism.
The liver in both cases showed chronic fatty change with rupture of parenchymal cells distended with fat. The presence of erythrocytes in some of these suggested a communication with blood vessels, and it is reasonable to assume that the emboli originated from these.
Malnutrition is common among infants of the poorer classes in Jamaica. The majority appear to recover completely, but the high incidence of renal pathology in the fatal cases suggests that many of those that recover may be left with residual renal damage.
Summary Out of a total of 31 malnourished infants, 22 had renal lesions.
There was a high incidence of infection, both acute and chronic. The more unusual lesions included fat embolism and fibrosis of the renal papillae.
It was not possible to ascribe the lesions of the 
